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(57)Abstract: 

PURPOSE: To obtain a method for fabricating a radiation 
image conversion pannel, by which a stimulable phosphor 
layer consisting of columner crystal with narrow width 
and good accuracy is formed, the pannel being superior 
in sharpness of radiation image and the pannel having 
small sharpness change in the reading direction. 
CONSTITUTION: In a method for fabricating radiation 
image conversion pannel, includes a process of forming 
at least one layer of stimulable phosphor layer on the 
evaporated surface 1A of a base plate 1, by piling the 
gas phase of the accelerated fluorescent material using 
steam flow. The direction of the steam flow is turned 
around the tangential line on the evaporated surface 1A 
of the base plate 1 during piling the gas phase of the 
stimulable phosphor layer on the evaporated surface 1 A 
of a base plate 1 . 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the manufacture method of a radiation image transformation panel including the 
process which the vacuum evaporationo-ed side of a substrate is made to carry out the 
gaseous-phase deposition of the accelerated-phosphorescence nature fluorescent substance, 
and forms much more accelerated-phosphorescence nature fluorescent substance layer in it at 
least using a steamy style The manufacture method of the radiation image transformation panel 
characterized by carrying out the gaseous-phase deposition of the accelerated- 
phosphorescence nature fluorescent substance in the vacuum evaporationo-ed side of a 
substrate while rotating the direction of a streamline of the aforementioned steamy style 
relatively [ surroundings / of the direction of a normal of the vacuum evaporationo-ed side of 
the aforementioned substrate ]. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the manufacture method of a radiation image 
transformation panel including the process which the vacuum evaporationo-ed side of a 
substrate is made to carry out the gaseous-phase deposition of the accelerated- 
phosphorescence nature fluorescent substance, and forms much more accelerated- 
phosphorescence nature fluorescent substance layer in it at least using a steamy style. 
[0002] 

[Description of the Prior Art] For example, in the medical field, many radiation pictures like an X- 
ray picture are used for the sick diagnosis. The so-called radiography which irradiates the film 
which used silver salt like the time of irradiating the X-ray which penetrated the photographic 
subject at a fluorescent substance layer (fluorescent screen), producing the light by this, and 
taking the usual photograph for this light conventionally as the formation method of a radiation 
picture, and is developed was common. 

[0003] However, by making a fluorescent substance absorb the radiation which penetrated the 
photographic subject as a method of taking out a direct picture from a fluorescent substance 
layer without using the film which applied silver salt in recent years, and exciting this fluorescent 
substance with light or heat energy after an appropriate time, the energy of radiation which was 
absorbed by this fluorescent substance and accumulated is made to emit as fluorescence, and 
the method of detecting and imaging this fluorescence is proposed. 

[0004] For example, U.S. ****** The radiation image transformation method using a visible ray 
or infrared radiation as an accelerated-phosphorescence excitation light is shown in the No. 
3,859,527 specification and the Provisional-Publication-No. 55-No. 12144 official report using the 
accelerated-phosphorescence nature fluorescent substance. This method is what uses the 
radiation image transformation panel in which the accelerated-phosphorescence nature 
i. crescent substance layer was formed on the substrate. The radiation which penetrated the 
photographic subject in the accelerated-phosphorescence nature fluorescent substance layer of 
this radiation image transformation panel is applied. Store up the energy of radiation 
corresponding to the degree of radioparency of a photographic subject's each part, and a latent 
image is formed. By scanning this accelerated-phosphorescence nature fluorescent substance 
layer with accelerated-phosphorescence excitation light after an appropriate time, the energy of 
radiation accumulated at each part is made to emit as accelerated-phosphorescence 
luminescence, photo electric translation of the lightwave signal by the strength of this light is 
carried out, for example, and it images by the picture reproducer. It may be reproduced as hard 
copy or this final picture may be reproduced on the display of CRT etc. 
[0005] The high thing of the rate of the absorption of radiation and an optical conversion rate 
("radiosensitivity" is called below including both) is required for the radiation image 
transformation panel which has the accelerated-phosphorescence nature fluorescent substance 
layer used for such a radiation image transformation method like the case of the radiography 
using the above-mentioned fluorescent screen, and, moreover, the high thing of the sharp nature 
of a picture is required. 
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D0OO6] By the way, th sharp nature of the picture in the radiation image transformation panel 
using the accelerated-phosphorescence nature fluorescent substanc is det rmined depending 
on the br adth within the panel concerned of accelerated-phosphorescence excitation light 
rather than is determined by the breadth of accelerated-phosphorescence luminescence of an 
accelerated-phosphorescence nature fluorescent substance, the radiation image information 
accumulated at the radiation image transformation panel when explained in detail — time series 
— accelerated-phosphorescence luminescence by the accelerated-phosphorescence excitation 
light irradiated at a certain time (ti), since it is-izing and taken out Although recorded as an 
output from a certain pixel on the panel concerned by which lightning was improved desirably 
[ all ] and accelerated-phosphorescence excitation light was irradiated at the time (xi and yi) 
Accelerated-phosphorescence excitation light spreads by dispersion etc. within the panel 
concerned in a loan, and if the accelerated-phosphorescence nature fluorescent substance 
which exists in the outside of an irradiation pixel (xi and yi) is also excited, the output from a 
latus field will be recorded rather than the pixel as an output from the irradiation pixel (xi and yi) 
concerned. Therefore, if accelerated-phosphorescence luminescence by the accelerated- 
phosphorescence excitation light irradiated at a certain time (ti) is only luminescence from the 
pixel (xi and yi) on the panel concerned by which accelerated-phosphorescence excitation light 
was irradiated truly at the time (ti), when the luminescence has what breadth, there is no 
influence in the sharp nature of the picture acquired, in such a situation, the radiation image 
transformation panel by which an accelerated-phosphorescence nature fluorescent substance 
layer consists of a detailed columnar crystal, for example, and its manufacture method are 
proposed as technology of improving the sharp nature of a radiation picture (refer to JP,61- 
142497.A -142500 No. and a 62-105098 official report) . According to this technology, since 
accelerated-phosphorescence excitation light reaches to the bottom of a columnar crystal, 
without dissipating out of a columnar crystal, repeating reflection within a columnar crystal for 
the optical inductive effect of a detailed columnar crystal, it can increase more the sharp nature 
of the picture by accelerated-phosphorescence luminescence. When making the vacuum 
evaporationo-ed side of a substrate carry out gaseous-phase deposition and making a layer form 
in it especially using a steamy style, in the former, a means to improve the sharp nature of a 
radiation picture paying attention to the direction of a steamy style is proposed by forming an 
accelerated-phosphorescence nature fluorescent substance layer by the slanting vacuum 
deposition (refer to Japanese-Patent-Application-No. No. 129996 [ 63 to ] specification). . 
[0007] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned technology, since 
the crystal of an accelerated-phosphorescence nature fluorescent substance became the thing 
of the tabular which had relation in ** on the other hand, there was a problem that sharp nature 
changed greatly with directions of read of a radiation picture. That is, if incidence of the steamy 
style is carried out from across to a substrate side, the portion of the "shadow" which a steamy 
style cannot reach easily in a substrate side is made, and since the crystal divided uy that 
serving as a crack is formed, the sharp nature of a picture will improve. However, in the 
conventional vacuum deposition, since the direction of a streamline of a steamy style was fixed 
to the substrate side, the portion of a "shadow" inclined, and it became the crystal of the 
tabular with narrow width of face from which it is not pillar-shaped and width of face differs 
greatly by the direction, and there was a problem in which sharp nature differs by the direction of 
read. 

[0008] Then, the purpose of this invention can form the accelerated-phosphorescence nature 
fluorescent substance layer which consists of a columnar crystal with a high precision with 
narrow width of face, and its sharp nature of a radiation picture improves, and it is to offer the 
method that the small radiation image transformation panel of change of the sharp nature by the 
direction of read can moreover be manufactured. 
[0009] 

[Means for Solving the Problem] In the manufacture method of a radiation image transformation 
panel including the process at which the manufacture method of this invention makes the 
vacuum evaporationo-ed side of a substrate carry out the gaseous-phase deposition of the 
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accelerated-phosphorescence nature fluorescent substance, and forms much mor accelerated- 
phosphorescence nature fluorescent substanc layer in it at least using a steamy style It is 
characterized by carrying out the gaseous-phase deposition of the accelerated- 
phosphorescence nature fluorescent substance in the vacuum evaporationo-ed side of a 
substrate, rotating the direction of a streamline of the aforementioned steamy style relatively 
[ surroundings / of the direction of a normal of the vacuum evaporationo-ed side of the 
aforementioned substrate ]. 
[0010] 

[Function] In this invention, since the direction of a streamline of a steamy style is rotated 
relatively [ surroundings / of the direction of a normal of the vacuum evaporationo-ed side of a 
substrate ] in case the gaseous-phase deposition of the accelerated-phosphorescence nature 
fluorescent substance is carried out, a crystal turns into a detailed pillar-shaped crystal divided 
clearly mutually, without spreading in a tabular. That is, if the direction of a streamline of a 
steamy style is aslant leaned to the vacuum evaporationo-ed side of a substrate, a crystal tends 
to grow aslant in response to the influence of the direction of a streamline, the portion of the 
"shadow" which a steamy style cannot reach easily in the vacuum evaporationo-ed side of a 
substrate will be made, and the divided crystal to which this portion serves as a crack and is 
extended to some extent with an inclination in the direction of a streamline of a steamy style will 
be formed. Although a crystal spreads in a tabular and the detailed columnar crystal was hard to 
be obtained conventionally since the portion of this "shadow" was fixed, since the direction of a 
streamline of a steamy style is relatively rotated around the direction of a normal of the vacuum 
evaporationo-ed side of a substrate so that the portion of this "shadow" may not incline, by this 
invention, the accelerated-phosphorescence nature fluorescent substance layer which consists 
of a detailed columnar crystal with narrow width of face is obtained. Therefore, it excels in the 
sharp nature of a radiation picture, and, moreover, the small radiation image transformation panel 
of change of the sharp nature by the direction of read is obtained. In addition, for convenience, 
the direction of a streamline of a steamy style considers that an evaporation source is a point, 
after taking into consideration an evaporation distribution near the evaporation source, and the 
direction which connects this point and each point of the vacuum evaporationo-ed side of a 
substrate is said. Moreover, the direction of a normal of the vacuum evaporationo-ed side of a 
substrate shall be the direction of a normal when approximating a vacuum evaporationo-ed side 
to a flat surface or the curved surface of curvature regularity, and neither a partial warp, nor a 
wave or irregularity of a vacuum evaporationo-ed side shall be taken into consideration. 
[0011] 

[Example] In the example of drawing 1 , a substrate 1 is placed in a fixed position with a level 
posture, and it is arranged so that the evaporation source 2 which consists of accelerated- 
phosphorescence nature fluorescent substance material in the lower part side position of 
vacuum evaporationo-ed side 1A of this substrate 1 can revolve around the sun. When an 
evaporation source 2 is evaporated by excitation meanses, such as an electron beam, and a 
steamy style is formed, making the direction [ in / the center of vacuum evaporationo-ed side 
1 A / for an evaporation source 2 ] B of a normal revolve around the sun as a shaft, the direction 
A of a streamline of the steamy style concerned will rotate relatively / surroundings / of the 
direction B of a normal of a substrate 1 ]. Therefore, in vacuum evaporationo-ed side 1 A of a 
substrate 1, the accelerated-phosphorescence nature fluorescent substance layer which the 
portion of the "shadow" which a steamy style cannot reach easily does not incline, and consists 
of a detailed columnar crystal with narrow width of face is obtained. In addition, the direction 
which it considers that an evaporation source 2 is a point after the direction A of a streamline of 
a steamy style takes into consideration the evaporation distribution by about two evaporation 
source for convenience, and connects this point and each point of vacuum evaporationo-ed side 
1 A of a substrate 1 is said as mentioned above. 

[0012] In the example of drawin g 2 , the evaporation source 2 which consists of accelerated- 
phosphorescence nature fluorescent substance material is placed in a fixed position, and in the 
upper part side position of this evaporation source 2, it is arranged so that a substrate 1 can 
rotate centering on the direction B of a normal in the center [ in the level surface ]. When an 
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evaporation source 2 is vaporated by excitation meanses, such as an electron beam, and a 
steamy style is formed, making a substrate 1 rotat in the I vel surface centering on the 
direction B of a normal concerned, the direction A of a streamline of the steamy style concern d 
will rotate relatively [ surroundings / of the direction B of a normal in the center of a substrate 
1 ]. Therefore, the accelerated-phosphorescence nature fluorescent substance layer which 
consists of a detailed columnar crystal with narrow width of face is obtained. 
[0013] In the example of drawing 3 , the evaporation source 2 which consists of accelerated- 
phosphorescence nature fluorescent substance material is fixed, and in the upper part side 
position of this evaporation source 2, it is arranged so that a substrate 1 can rotate centering on 
the direction B of a normal in the center [ in an inclined plane ]. When an evaporation source 2 is 
evaporated by excitation meanses, such as an electron beam, and a steamy style is formed, 
making a substrate 1 rotate in an inclined plane centering on the direction B of a normal 
concerned, the direction A of a streamline of the steamy style concerned will rotate relatively 
[ surroundings / of the direction B of a normal in the center of a substrate 1 ]. Therefore, the 
accelerated-phosphorescence nature fluorescent substance layer which consists of a detailed 
columnar crystal with narrow width of face is obtained. 

[0014] In the example of drawing 4 , while the evaporation source 2 in a circle which consists of 
accelerated-phosphorescence nature fluorescent substance material is placed in a fixed position 
with a level posture, the electron beam generator 3 is arranged and the substrate 1 is placed in a 
fixed position by the center section of the evaporation source 2 in a circle with the level posture 
in the upper part side position of this evaporation source 2. When the irradiation position of 
electron beam 3A from the electron beam generator 3 is moved sequential or at random in 
accordance with the periphery of the evaporation source 2 in a circle, an evaporation source 2 is 
evaporated and a steamy style is formed, the direction A of a streamline of the steamy style 
concerned will rotate relatively [ surroundings / of the direction B of a normal of a substrate 1 ]. 
Therefore, the accelerated-phosphorescence nature fluorescent substance layer which consists 
of a detailed columnar crystal with narrow width of face is obtained. 

[0015] In this invention, in case gaseous-phase deposition is carried out, it is desirable that the 
crossing angle (acute angle) (refer to drawing 1 ) theta of the direction A of a streamline of a 
steamy style and the direction of a normal of the vacuum evaporationo-ed side of a substrate is 
80 degrees or less more greatly than 0 degree, and it is desirable that it is [ 5 degree or more ] 
especially 70 degrees or less. If theta is too small, the portion of a "shadow" cannot be made 
easily, and the detailed columnar crystal which considers it as a crack is also hard to be formed. 
Moreover, if theta is too large, the adhesion force to the mechanical strength and substrate of a 
fluorescent substance layer will decline, and it will become easy to generate a flaw and film 
peeling. 

[0016] moreover, as shown in drawing 5 , in case the direction A of a streamline of a steamy 
style is rotated relatively [ surroundings / of the direction B of a normal of vacuum 
evaporationo-ed side 1 A of a substrate 1 ] It is desirable that the crossing angle phi of the total 
vector C and the direction of a normal of vacuum evaporationo-ed side 1 A in each point on 
vacuum evaporationo-ed side 1A of the steamy style vector which makes a terminal point each 
point to which an evaporation source 2 is made into the starting point, and the normal concerned 
intersects vacuum evaporationo-ed side 1A is 0 degrees or more 30 degrees or less. It is 
desirable that it is [ 0 degree or more ] especially 10 degrees or less. Although each divided 
detailed columnar crystal grows in the direction of the total vector C of the steamy style vector 
in each point on vacuum evaporationo-ed side 1 A with an inclination to some extent, the bias of 
the crack from which a steamy style produces to a "shadow" that the growth direction is close 
to the direction of a normal of vacuum evaporationo-ed side 1A (a crossing angle phi is small) by 
the bird clapper is small. Therefore, it enables the direction of the total vector C concerned to 
manufacture the small radiation image transformation panel of the difference in the sharp nature 
according [ being close to the direction of a normal of vacuum evaporationo-ed side 1 A (a 
crossing angle phi being small), and ] to the reading direction of a radiation picture. 
[0017] In this invention, although an accelerated-phosphorescence nature fluorescent substance 
layer is formed by the gaseous-phase depositing method, as a gaseous-phase depositing method, 
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a vacuum deposition is used preferably and an el ctron-beam-evaporation method and a 
resistance heating vacuum deposition ar used especially preferably. When forming an 
accelerated-phosphorescence nature fluorescent substance layer by th vacuum deposition, 
vacuum evaporationo may be performed two or more times, and the accelerated- 
phosphorescence nature fluorescent substance layer of multilayer composition may be formed. 
Moreover, in a vacuum deposition, at the time of vacuum evaporationo, the need may be 
accepted, and a substrate may be cooled or heated. Moreover, you may heat-treat an 
accelerated-phosphorescence nature fluorescent substance layer after a vacuum evaporationo 
end (annealing), moreover, a vacuum deposition — setting — the need — responding — 02 and 
H2 etc. — gas may be introduced and reactant vacuum evaporationo may be performed 
[0018] In the formation process of the accelerated-phosphorescence nature fluorescent 
substance layer by the gaseous-phase depositing method, the rate of sedimentation of an 
accelerated-phosphorescence nature fluorescent substance layer has the amount of desirable 
0.1-50-micrometer/. If the rate of sedimentation is not much small, productivity will become low, 
and if the rate of sedimentation is not much large, control of the rate of sedimentation will 
become difficult. By the way, the portion of happen [ that the rectilineai^propagation nature of a 
steamy style is high (there are few wraparounds) / tend ] of the "shadow" which a steamy style 
cannot reach easily produced by carrying out incidence of the steamy style from across to a 
substrate side is clear, therefore its vacuum evaporationo ambient-pressure force is as desirable 
as a low (a degree of vacuum is high) for forming the fine crystal divided by the crack 
Specifically, it is desirable that the vacuum evaporationo ambient-pressure force is 5x10 to 4 or 
less Torrs, and it is more desirable that they are 5x10 to 5 or less Torrs. Moreover, as for the 
temperature of the viewpoint which prevents the fall of the sharp nature of the picture by 
growing gigantic of a crystal to a substrate, in the formation process of the accelerated- 
phosphorescence nature fluorescent substance layer by the gaseous-phase depositing method, 
it is desirable that it is lower than the melting point of the quality of an emission 100 degrees C 
or more. Although the thickness of an accelerated-phosphorescence nature fluorescent 
substance layer changes with the radiosensitivity of the radiation image transformation panel 
made into the purpose, kinds of accelerated-phosphorescence nature fluorescent substance, 
etc., from a viewpoint which prevents the fall of the radiosensitivity by decline in the rate of the 
absorption of radiation, its 30-1000 micrometers are desirable, and its 50-500 micrometers are 
especially desirable. Since the rate of the absorption of radiation falls when the thickness of an 
accelerated-phosphorescence nature fluorescent substance layer is too small, radiosensitivity 
becomes bad, and since the breadth to the longitudinal direction of accelerated- 
phosphorescence excitation light increases when thickness is too large, the sharp nature of a 
picture becomes bad. 

[0019] Drawin g 6 and drawing 7 show typically the columnar crystal 5 of the accelerated- 
phosphorescence nature fluorescent substance layer 4 formed by the manufacture method of 
this invention, a crack 6 is formed almost equally between a columnar crystal 5 and 5, and each 
columnar crystal 5 has independent structure. Therefore, accelerated-phosphorescence 
excitation light and accelerated-phosphorescence luminescence come to advance each columnar 
crystal 5 with sharp directivity, and the sharp nature of a picture improves. Furthermore, sharp 
nature becomes almost equal, even if the reading direction of a radiation picture is a longitudinal 
direction (the direction of X of drawin g 7 ) and the columnar crystal of the accelerated- 
phosphorescence fluorescent substance layer formed by the manufacture method of this 
invention is lengthwise (the direction of Y of drawin g 7 ), since the average magnitude of a and b 
shown in dr aw ing 7 does not differ greatly. 

[0020] In order to prevent dispersion of the accelerated-phosphorescence excitation light by the 
columnar crystal 5, and to prevent the directive fall of accelerated-phosphorescence excitation 
light and to improve MTF (modulation transfer function of a picture), about 1-50 micrometers 
has respectively a dip a and good Breadth b (refer to drawing 7 ), and the size of a columnar 
crystal 5 has especially desirable 1-30 micrometers. In addition, since the columnar-crystal 
configuration shown in drawin g 6 and drawing 7 is written typically, it does not need to be limited 
to these forms and does not need to be a fixed form or a fixed size over the whole fluorescent 
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dubstance layer. 

[0021] Drawing 8 shows the example of concrete composition of the radiation image 
transformation panel manufactured by the manufacture method of this invention, and, as for a 
protective layer and 8, 7 is [ a spacer and 9 ] low refractive-index layers. As a material of a 
substrate 1, glass, ceramics, various polymeric materials, a metal, etc. are used. Specifically, 
metal sheets, such as plastic film, such as ceramics, such as a sintering board of glass, such as 
quartz glass and a chemically strengthened glass, glass ceramics, an alumina, or a zirconia, or a 
cellulose acetate film, polyester film, a polyethylene-terephthalate film, a polyamide film, a 
polyimide film, a triacetate film, and a polycarbonate film, aluminum, an aluminum magnesium 
alloy, iron, stainless steel, copper, and chromium, etc. are mentioned. Substrate Although 
thickness changes with the quality of the materials etc., generally 100 micrometers - its 5mm is 
desirable, and 200 micrometers - its 2mm is especially desirable from the convenience of 
handling. The front face of these substrates may be a glide plane, and it is good also as a split 
face in order to raise adhesion with an accelerated-phosphorescence nature fluorescent 
substance layer. Moreover, it is good also as a split face in order to make most substrates into a 
glide plane and only for the periphery section to raise adhesion. In this case, the periphery 
section made into the split face has the desirable direction stopped into the portion which is not 
substantially used as a picture in respect of equalization of quality of image. 
[0022] A protective layer 7 is formed in order to protect physically or chemically the 
accelerated-phosphorescence nature fluorescent substance layer 4. This protective layer 7 may 
be formed so that the accelerated-phosphorescence nature fluorescent substance layer 4 may 
be countered through the low refractive-index layer 9 like drawing 8 , and on an accelerated- 
phosphorescence nature fluorescent substance layer, the application liquid for protective layers 
may be applied directly, and it may form it. Moreover, you may paste up the protective layer 
formed separately beforehand on an accelerated-phosphorescence nature fluorescent substance 
layer. 

[0023] When forming a protective layer 7 through the low refractive-index layer 9, as a 
component of the protective layer 7 concerned, a translucency is good and what can be 
fabricated in the shape of a sheet is used. As for a protective layer 7, it is desirable to show a 
high light transmittance in the latus wavelength range, in order to penetrate efficiently 
accelerated-phosphorescence excitation light and accelerated-phosphorescence luminescence, 
and 80% or more of a light transmittance is desirable. As such a material, organic high molecular 
compounds, such as sheet glass, such as a quartz, borosilicate glass, and chemical tempered 
glass, and PET, extension polypropylene, a polyvinyl chloride, are mentioned. Borosilicate glass 
shows 80% or more of light transmittance in [ wavelength ] 330nm - 2.6 micrometers, and shows 
a high light transmittance also in short wavelength further with quartz glass, furthermore, the 
front face of a protective layer 7 — MgF2 etc. — it is [ an effect which makes the fall of sharp 
nature small ] and is desirable, while penetrating efficiently accelerated-phosphorescence 
excitation light and accelerated-phosphorescence luminescence, if an acid-resisting layer is 
prepared The thickness of a protective layer has desirable 50-5000 micrometers, and its 100- 
3000 micrometers are more desirable. 

[0024] When forming a protective layer 7 directly on the accelerated-phosphorescence nature 
fluorescent substance layer 4, as a component of the protective layer 7 concerned, cellulose 
acetate, a nitrocellulose, a polymethylmethacrylate, a polyvinyl butyral, a polyvinyl formal, a 
polycarbonate, polyester, a polyethylene terephthalate, polyethylene, a vinylidene chloride, nylon, 
etc. can be used, moreover, this protective layer 6 — a vacuum deposition, the sputtering 
method, etc. — SiC, Si02, SiN, and aluminum 203 etc. — the laminating of the mineral matter 
may be carried out and it may be formed In this case, the thickness of a protective layer 7 has 
desirable 0.1-100 micrometers, and its 1-50 micrometers are more desirable. 
[0025] The low refractive-index layer 9 is formed if needed from a viewpoint which raises the 
sharp nature of a radiation picture further. Specifically CaF2 (refractive indexes 1.23-1.26) and 
Na3 AIF6 (refractive index 1.35), layer; ethanol which consists of MgF2 (refractive index 1.38), 
Si02 (refractive index 1.46), etc. (refractive index 1.36) methanol (refractive index 1.33) 
Diethylether (refractive index 1.35) etc. — a refractive index is chosen from layer; which is 1 
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substantially like the layer; vacuum layer which consists of gases which consist of a liquid, such 
as layer; air, nitrogen, and an argon Especially, a gas layer or a vacuum layer is desirable. In this 
case, th thickness of th low refractive-ind x layer 9 is usually 0.05-3mm. 
[0026] When it is desirable to hav stuck with the accelerated-phosphorescence nature 
fluorescent substance layer 4 as for the low refractive-index layer 9, therefore the low 
refractive-index layers 9 are a liquid layer, a gas layer, and a vacuum layer then — although — 
the low refractive-index layer 9 — CaF2, Na3 AIF6, MgF2, and Si02 etc. — what is necessary is 
just to stick the accelerated-phosphorescence nature fluorescent substance layer 4 and the low 
refractive-index layer 9 with adhesives etc., when it uses and prepares in the inside of a 
protective layer 7 

[0027] When setting a protective layer 7 to the accelerated-phosphorescence nature fluorescent 
substance layer 4 and arranging distance, the spacer 8 which encloses the accelerated- 
phosphorescence nature fluorescent substance layer 4 is formed between a substrate 1 and a 
protective layer 7. Especially if the accelerated-phosphorescence nature fluorescent substance 
layer 4 can be held in the state where it intercepted from external atmosphere, as a spacer 8, it 
will not be restricted, but glass, ceramics, a metal, plastics, etc. can be used, and, as for 
thickness, it is desirable that it is more than accelerated-phosphorescence nature fluorescent 
substance layer thickness. 

[0028] Although light-thermal, mechanical, chemical, or the fluorescent substance in which the 
first light or accelerated-phosphorescence luminescence corresponding to the exposure of high- 
energy radiation is shown is said by stimulus (accelerated-phosphorescence excitation) of 
electric ** after the first light or high-energy radiation is irradiated to a "accelerated- 
phosphorescence nature fluorescent substance" in this invention The fluorescent substance in 
which accelerated-phosphorescence luminescence is shown by the optical-like stimulus 
(accelerated-phosphorescence excitation) from a practical field is desirable, and especially the 
fluorescent substance which wavelength shows accelerated-phosphorescence luminescence by 
500nm or more accelerated-phosphorescence excitation light 1 micrometer or less is desirable. 
[0029] Accelerated-phosphorescence nature fluorescent substance layer The following can be 
used as an accelerated-phosphorescence nature fluorescent substance to constitute. 

(1) BaS04 [ given in JP,48-80487,A ] : Ax (however, A expresses at least one sort of Dy, Tb, and 
Tm, and x expresses the number which fills 0.001 <= x< 1-mol %.) Fluorescent substance 
expressed. 

(2) SrS04 [ given in JP,48-80489,A ] : Fluorescent substance expressed with Ax (however, A 
expresses at least one sort of Dy, Tb, and Tm, and x expresses the number which fills 0.001 <= 
x< 1-mol %.). 

(3) Na2 S04 given in JP,51-29889,A, CaS04, and BaS04 etc. — fluorescent substance which 
added at least one sort of Mn, Dy, and Tb 

( \) BeO, LiF and MgS04, and CaF2 etc. — fluorescent substance [ given in JP,52-30487,A ] 
U*y Li two B407 given in JP,53-39277,A : Fluorescent substances, such as Cu and Ag. 
[0030] (6) Li2 O and (B-2 02) x : Cu (however, x expresses the number which fills 2< x<=3.), Li2 
O and (B-2 02) x : Fluorescent substances, such as Cu and Ag (however, x expresses the 
number which fills 2< x<=3.). [ given in JP,54-47883,A ] 

(7) The fluorescent substance expressed with SrS:Ce of a publication, Sm, SrS:Eu, Sm, La2 02 
S:Eu, Sm (Zn, Cd), S:Mn, and X (however, X expresses a halogen.) by the U.S. Pat. No. 3,859,527 
specification. 

(8) ZnS:Cu given in JP,55-12142,A, Pb fluorescent substance. 

(9) A general formula given in a 55-12142 official report is BaO-xAl 203. : Eu (however, x 
expresses the number which fills 0.8<=x<=10.) Ulmin acid barium fluorescent substance 
expressed. 

(10) A general formula given in a 55-12142 official report is MI 0-xSi02. : A (however, MI 
expresses Mg, calcium, Sr, Zn, Cd, and Ba, A expresses at least one sort of Ce, Tb, Eu, Tm, Pb, 
Tl, Bi, and Mn, and x expresses the number which fills 0.5<=x<2.5.) Alkaline-earth-metal silicate 
system fluorescent substance expressed. 

[0031] (1 1) A general formula given in a 55-12142 official report is FX:eEu(Ba1-x-y Mgx Cay) 2+ 
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(however, X expresses at least one sort of Br and CI, and x, and y and e express th number 
which fills 0<x+y<=0.6, xy!=0, and 10-6<=e<=5x10-2, respectively.). Fluorescent substance 
xpressed. 

(12) This 55- A general formula given in a No. 12142 official report is LnOX:xA (however, Ln 
expresses at least one sort of La, Y, Gd, and Lu, X expresses at least one sort of CI and Br, A 
expresses at least one sort of Ce and Tb, and x expresses the number which fills 0< x<0.1.). 
Fluorescent substance expressed. 

(13) A general formula given in JP,55-12145,A is (Bal-x x (MI)) FX:yA (however, MI). At least one 
sort of Mg, calcium, Sr, Zn, and Cd is expressed. X at least one sort of CI, Br, and I is expressed, 
A expresses at least one sort of Eu, Tb, Ce t Tm, Dy, Pr, Ho, Nd, Yb f and Er, and x and y express 
0<=x<=0.6 and the number which fills 0<=y<=0.2 Fluorescent substance expressed. 

(14) A general formula given in JP t 55-84389,A is BaFX:xCe and yA (however, X expresses at 
least one sort of CI, Br, and I, A expresses at least one sort of In, Tl, Gd, Sm, and Zr, and x and y 
express the number which fills 0< x<=2x10-1 and 0< y<=5x10~2.). Fluorescent substance 
expressed. 

(15) A general formula given in JP,55-160078 ? A is MI FX-xA:yLn (however, MI). At least one sort 
of Mg, calcium, Ba, Sr, Zn, and Cd is expressed. A BeO, MgO, CaO, SrO, BaO, ZnO, aluminum 
203, Y2 03, La 203, In 203, Si02, Ti02, Zr02, Ge02, Sn02, Nb 205, Ta 205, and Th02 At least 
one sort is expressed. Ln expresses at least one sort of Eu, Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb, Er, 
Sm, and Gd, X expresses at least one sort of CI, Br, and I, and x and y express 5x10-5<=x<=0.5 
and the number which fills 0< y<=0.2 Rare-earth-elements activation divalent metal fluoro halide 
fluorescent substance expressed. 

[0032] (16) The fluorescent substance with which the general formula of a publication is 
expressed with ZnS:A, S:A (Zn, Cd), CdS:A, ZnS:A, X, CdS:A, and X (however, A expresses Cu, 
Ag, Au, or Mn, and X expresses a halogen.) by the 55-160078 official report. 

(17) Provisional-Publication-No. 59- (P04) 2 and yA General formula given in a No. 38278 official 
report [I] (among a formula) xM3 (P04) 2 and NX2 : yA general formula [II] M3 M and N express 
at least one sort of Mg, calcium, Sr, Ba, Zn, and Cd, respectively. X at least one sort of F, CI, Br, 
and I is expressed, A expresses at least one sort of Eu, Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb, Er, Sb, Tl, 
Mn, and Sn, and x and y express the number which fills 0< x<=6 and 0<=y<=1 The fluorescent 
substance expressed. 

(18) general formula [ ] [III] given in JP.59-155487.A — xEu and ySm nReX3 and mAX' 2 (among 
a formula) :xEu general formula [IV] nReX3 and mAX' 2 : Re expresses at least one sort of La, 
Gd, Y, and Lu. A At least one sort of alkaline earth metal of Ba, Sr, and calcium is expressed. X 
and X' at least one sort of F, CI, and Br — expressing — x and y — 1x10 -4<x<3x10-1 and 1x10 
— the number which fills -4<y<1x10-1 — expressing — n/m — 1x10- 3<n/m< — the number 
which fills 7x10-1 is expressed Fluorescent substance expressed. 

(19) The general formula aBaX2 given in JP.2-58593.A (1-a), and BaY2 : Fluorescert substance 
expressed with bEu2+ (X and Y express at least one sort of F, CI, Br, and I, and are a!=Y, 
respectively, and a and b express among a formula the number which fills 0< a<1 and 10- 
5<b<10-1.). 

(20) General formula MI X-aMIIX' 2 and bMIII X"3cA given in JP,61-72087,A : (however, MI) At 
least one sort of alkali metal of Li, Na, K, Rb, and Cs is expressed. Mil at least one sort of 
divalent metals of Be, Mg, calcium, Sr, Ba, Zn, Cd, Cu, and nickel — expressing — Mill At least 
one sort of trivalent metals of Sc, Y, La, Ce, Pr, Nd, Pm, Sm, Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, Lu, 
aluminum, Ga, and In are expressed. X, X', and X" express at least one sort of halogens of F, CI, 
Br, and I. A expressing at least one sort of metals of Eu, Tb, Ce, Tm, Dy, Pr, Ho, Nd, Yb, Er, Gd, 
Lu, Sm, Y, Tl, Na, Ag, Cu, and Mg, a, b, and c express 0<=a<0.5, 0<=b<0.5, and the number that 
fills 0< c<=0.2 Alkali halide fluorescent substance expressed. 

[0033] In this invention, it can use preferably especially from an alkali halide fluorescent 
substance being suitable for a vacuum deposition. However, in this invention, after not being 
limited to the above fluorescent substance but irradiating radiation, when accelerated- 
phosphorescence excitation light is irradiated, it is the fluorescent substance in which 
accelerated-phosphorescence luminescence is shown, and if gaseous-phase deposition can be 
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carried out, other fluorescent substances can also be used. 

[0034] Drawing 9 shows the outline of an example of the radiation image transformation 
equipm nt constituted using the radiation image transformation panel manufactured by the 
method of this invention. 10 a photographic subject and 12 for a radiation generator and 11 A 
radiation image transformation panel, The photoelectrical inverter which d tects accelerated- 
phosphorescence luminescence to which 1 3 was emitted from the accelerated-phosphorescence 
excitation light source, and 14 was emitted from the radiation image transformation panel 12, The 
regenerative apparatus which reproduces as a picture the signal with which 15 was detected by 
the photoelectrical inverter 14, the display with which 16 displays the picture reproduced with 
o the regenerative apparatus 15, and 17 are filters which accelerated-phosphorescence excitation 
light and accelerated-phosphorescence luminescence are separated [ filters ], and make only 
accelerated-phosphorescence luminescence penetrate. In this radiation image transformation 
equipment, incidence of the radiation from the radiation generator 10 is carried out to the 
radiation image transformation panel 12 through a photographic subject 11. This radiation that 
carried out incidence is absorbed by the accelerated-phosphorescence nature fluorescent 
substance layer of the radiation image transformation panel 12, the energy is accumulated, and 
the accumulation image of a radioparency image is formed. Next, this accumulation image is 
excited with the accelerated-phosphorescence excitation light from the accelerated- 
phosphorescence excitation light source 1 3, and is made to emit as accelerated- 
phosphorescence luminescence. Since the strength of accelerated-phosphorescence 
luminescence emitted is proportional to the accumulated amount of energy of radiation, it can 
observe a photographic subject's 1 1 radioparency image by carrying out photo electric 
translation of this lightwave signal by the photoelectrical inverters 14, such as the 
photomultiplier tube, reproducing as a picture with a regenerative apparatus 15, and displaying 
with display 16. 

[0035] Hereafter, although a still more concrete example is explained, this invention is not limited 
to these examples. 

[Example 1] As shown in drawing 1 , 0.5mm and a size by 100mmx100mm [ thickness ] A front 
face consists of a smooth aluminum plate, ,and the substrate 1 heated by the temperature of 250 
degrees C under the ambient-pressure -force of 1x10 to 5 or less Torrs is placed in a fixed 
position with a level posture. The evaporation source 2 which is from accelerated- 
phosphorescence nature fluorescent substance material (RbBr:1x10-4TI) on the lower part side 
of vacuum evaporationo-ed side 1A of this substrate 1 has been arranged so that it can revolve 
around the sun considering the direction of a normal of vacuum evaporationo-ed side 1 A of a 
substrate 1 as a shaft. Making an evaporation source 2 revolve around the sun in the level 
surface centering on the direction of a normal of vacuum evaporationo-ed side 1A, the 
evaporation source 2 was evaporated with the electron beam, the steamy style was formed, and 
the accelerated-phosphoresconce nature fluorescent substance layer was formed in vacuum 
evaporationo-ed side 1A of a substrate 1. However, the crossing angle (acute angie) theta of the 
direction A of a streamline of a steamy style and the direction of a normal for the vacuum 
evaporationo-ed side center section of a substrate was set as 45 degrees. When the obtained 
accelerated-phosphorescence nature fluorescent substance layer was observed with the 
electron microscope, it has checked that the average of a dip a consisted of 7 micrometers and 
a detailed columnar crystal 1 1 micrometers and whose thickness the average of Breadth b is 250 
micrometers. On this accelerated-phosphorescence nature fluorescent substance layer, the 
protective layer which consists of a glass plate through the low refractive-index layer which 
consists of dry nitrogen gas was prepared, and the radiation image transformation panel 1 was 
manufactured. 

[0036] [Example 2] As shown in drawing 2 , the evaporation source 2 which consists of the same 
accelerated-phosphorescence nature fluorescent substance material as an example 1 has been 
placed in a fixed position, and in the upper part side position of this evaporation source 2, the 
same substrate 1 as an example 1 has been arranged so that it can rotate centering on the 
direction B of a normal in the center [ in the level surface ]. Making a substrate 1 rotate in the 
level surface centering on the direction B of a normal concerned, the evaporation source 2 was 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web„cgLejje 



03/09/05 



10/12 ^-v 



evaporated with the electron beam, the steamy style was formed, and th accelerated- 
phosphorescence nature fluorescent substance layer was formed in vacuum evaporationo-ed 
side 1A of a substrate 1. However, the crossing angle theta was set as 45 degrees. When th 
obtained accelerated-phosphorescence nature fluorescent substance layer was observed with 
the electron microscope, it has checked that the average of a dip a consisted of 7 micrometers 
and a detailed columnar crystal 1 1 micrometers and whose thickness the average of Breadth b is 
250 micrometers. The radiation image transformation panel 2 was manufactured like the example 
1 below. 

[0037] [Example 3] As shown in dray^gJI , the evaporation source 2 which consists of the same 
accelerated-phosphorescence nature fluorescent substance material as an example 1 has been 
placed in a fixed position, and in the upper part side position of this evaporation source 2, the 
same substrate 1 as an example 1 has been arranged so that it can rotate centering on the 
direction B of a normal in the center [ in an inclined plane ]. Making a substrate 1 rotate in an 
inclined plane centering on the direction B of a normal concerned, the evaporation source 2 was 
evaporated with the electron beam, the steamy style was formed, and the accelerated- 
phosphorescence nature fluorescent substance layer was formed in vacuum evaporationo-ed 
side 1 A of a substrate 1. However, the crossing angle theta was set as 40 degrees. When the 
obtained accelerated-phosphorescence nature fluorescent substance layer was observed with 
the electron microscope, it has checked that the average of a dip a consisted of 8 micrometers 
and a detailed columnar crystal 1 1 micrometers and whose thickness the average of Breadth b is 
250 micrometers. The radiation image transformation panel 3 was manufactured like the example 
1 below. 

[0038] [Example 4] As shown in drawing 4 , while having placed in a fixed position the 
evaporation source 2 in a circle which consists of the same accelerated-phosphorescence 
nature fluorescent substance material as an example 1 with the level posture, the electron beam 
generator 3 has been arranged in the center section of the evaporation source 2 in a circle, and 
the same substrate 1 as an example 1 has been placed in a fixed position with the level posture 
in the upper part side position of this evaporation source 2. The irradiation position of electron 
beam 3A from the electron beam generator 3 was moved one by one in accordance with the 
periphery of the evaporation source 2 in a circle, the evaporation source 2 was evaporated, the 
steamy style was formed, and the accelerated-phosphorescence nature fluorescent substance 
layer was formed in vacuum evaporationo-ed side 1 A of a substrate 1. However, the crossing 
angle theta was set as 40 degrees. When the obtained accelerated-phosphorescence nature 
fluorescent substance layer was observed with the electron microscope, it has checked that the 
average of a dip a consisted of 8 micrometers and a detailed columnar crystal 1 1 micrometers 
and whose thickness the average of Breadth b is 250 micrometers. The radiation image 
transformation panel 4 was manufactured like the example 1 below. 

[0039] [Example 1 of comparison] As shown in drayj^gj._0 , the evaporation source 2 which 
consists of the same accelerated-phosphorescence nature fluorescent substance material as an 
example 1 has been placed in a fixed position, and in the upper part side position of this 
evaporation source 2, the same substrate 1 as an example 1 has been placed in a fixed position 
so that it cannot rotate in the inclined plane where a crossing angle theta becomes 40 degrees. 
The evaporation source 2 was evaporated with the electron beam, the steamy style was formed, 
and the accelerated-phosphorescence nature fluorescent substance layer was formed in vacuum 
evaporationo-ed side 1A of a substrate 1. When the obtained accelerated-phosphorescence 
nature fluorescent substance layer was observed with the electron microscope, it has checked 
that the average of a dip a consisted of 6 micrometers and broad plate crystal 26 micrometers 
and whose thickness the average of Breadth b is 250 micrometers. The radiation image 
transformation panel a was manufactured like the example 1 below. 

[0040] [Example 2 of comparison] As shown in drawin g 1 1 , the evaporation source 2 which 
consists of the same accelerated-phosphorescence nature fluorescent substance material as an 
example 1 has been placed in a fixed position, and in the upper part side position of this 
evaporation source 2, the same substrate 1 as an example 1 has been arranged so that it can 
rotate centering on the direction B of a normal in the center [ in the level surface ]. However, 
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the vaporation source 2 has b en arranged directly under th direction of a normal in the 
center of vacuum evaporationo-ed side 1 A of a substrate 1. Making a substrat 1 rotat in the 
level surface centering on the direction B of a normal concerned, the evaporation source 2 was 
evaporated with the electron beam, the steamy styl was formed, and the accelerated- 
phosphorescence nature fluoresc nt substance layer was formed in vacuum evaporationo-ed 
side 1A of a substrate 1. When the obtained accelerated-phosphorescence nature fluorescent 
substance layer was observed with the electron microscope, it has checked that it was not a 
columnar crystal. The radiation image transformation panel b was manufactured like the example 
1 below. 

[0041] The examination which actually forms a radiation picture was performed using the 
radiation image transformation equipment of composition of being shown in drawing 9 , using 
respectively the radiation image transformation panels 1-4 and the radiation image 
transformation panels a and b for comparison which are more than evaluations, and were made 
and manufactured, and the sharp nature of a radiation picture was investigated as follows. 
[0042] Tube voltage 80 kVP-P after sticking a CTF chart on a sharp nature radiation image 
transformation panel After carrying out 10mR(s) (distance from bulb to panel : 1.5m) irradiation of 
the X-ray, Accelerated-phosphorescence excitation is scanned and carried out with 
semiconductor laser light (oscillation wavelength : 780nm, a beam diameter : 100 micrometers), 
and it reads as accelerated-phosphorescence luminescence to which a CTF chart image is 
emitted from an accelerated-phosphorescence nature fluorescent substance layer, and is a light 
sensitive cell, (photomultiplier tube) Photo electric translation was carried out and the picture 
signal was acquired. By this signal value, it is the modulation transfer function of a picture. (MTF) 
It investigated and the relative value estimated the sharp nature of a radiation picture. In 
addition, MTF is a value in case spatial frequency is 3 cycles / mm. The above result was shown 
in the after-mentioned table 1. 



[0043] 
[Table 1] 




w&v>m%t& (%) 








mmmi 


4 4 


4 0 




4 3 


4 0 




4 2 


4 0 


mmmA 


4 2 


3 9 




4 5 


3 5 




2 8 


2 8 



[0044] According to the manufacture method of this invention, the sharp nature of a radiation 
picture is excellent, and moreover sharp nature seldom changes with the directions of read, but a 
good radiation image transformation panel is obtained also in respect of the homogeneity of 
quality of image so that clearly from Table 1. 
[0045] 

[Effect of the Invention] According to this invention, as explained to the detail above, the 
accelerated-phosphorescence nature fluorescent substance layer which consists of a columnar 
crystal with a high precision with narrow width of face can be formed, the sharp nature of a 
radiation picture is excellent, and since change of the sharp nature by the direction of read is 
small, moreover, a good radiation image transformation panel can be manufactured also in 
respect of the homogeneity of quality of image. 
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,u 11 * NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is drawing showing the example of manufacture of an accelerated- 
phosphorescence nature fluorescent substance layer. 

[Drawing 2] It is drawing showing other examples of manufacture of an accelerated- 
phosphorescence nature fluorescent substance layer. 

[ Drawing 3] It is drawing showing other examples of manufacture of an accelerated- 
phosphorescence nature fluorescent substance layer. 

[ D r aw ing 4] It is drawing showing other examples of manufacture of an accelerated- 
phosphorescence nature fluorescent substance layer. 

[Drawing 5] It is explanatory drawing of the crossing angle phi of the total vector of a steamy 
style vector, and the direction of a normal of a vacuum evaporationo-ed side. 
[Drawing 6] It is the cross section having shown typically the accelerated-phosphorescence 
nature fluorescent substance layer which consists of a columnar crystal. 
[Drawing 7] It is the perspective diagram having shown typically the accelerated- 
phosphorescence nature fluorescent substance layer which consists of a columnar crystal. 
[D£aw!!l&8l It is the cross section having shown the example of concrete composition of a 
radiation image transformation panel. 

[Drawing 9 ] It is explanatory drawing having shown the outline of an example of radiation image 
transformation equipment. 

[Drawing 10] It is explanatory drawing of the example 1 of comparison. 
[ Drawin g 1 1] It is explanatory drawing of the example 2 of comparison. 
[Description of Notations] 

I Substrate 2 Evaporation Source 

3 Electron Beam Generator 4 Accelerated-Phosphorescence Nature Fluorescent Substance 
Layer 

c Columnar Crystal 6 Crack 
7 Protective Layer 8 Spacer 

9 Low Refractive-Index Layer 10 Radiation Generator 

II Photographic Subject 12 Radiation Image Transformation Panel 

13 Accelerated-Phosphorescence Excitation Light Source 14 Photoelectrical Inverter 
15 Regenerative Apparatus 16 Display 
17 Filter 



[Translation done.] 
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i©14»«ffii Aictei»TW\ MStiAt>*$ij&Lic<^ 
rjgj ©g(5##ii£C£#ft< > eoW^fRUDfttttRft 
Efr8ft*tt£tt£#f*®#f#8ft*. ft**. !$$©<£ 50 



cwK»a»**** b 2 ftd * aft i/c c 

©.4£8fi 1 ©WHHBl A©*jS£«a**lMi» 

[0012] H2©*tSWrtt k WWSMIM*ttW>5 
ft3»*»2jWl5EEffi**i* C©3K*®2©±#«tt 

b * *-&«: lt a«r $ * <fc 9 tcS2g S ft r 

(CHK-TSCitftS. ft-*t» «©»C>»»ft*fi*tt 
£ft> 8 ft £ WBsWi 8 ft* . 

[0013] H3©JBWfrCtt, »^ttSr#ftt*tt*>8 
ft*3^SS2«r®5iU. c©»JM2©±#IBttH«:fc 
ot, «WiWttte^r»iRi#*©"hfcK*w*ftl* 

g$ 1 *^W*»**B«rl*t i/rmMffirtreRS* 
SIS 1 ©**tcteW *SHft#fl B ©U 0 (ctB^)(cHK 

-rsc£<tft&, ffio-r. *g©*c»»HDfttt«as**8 

ft * nu?tt*##H 8ft*. 

[00143 H4©jt*w-c». mmm%i*ttm>h 

ft * PflMXOKMi 2 *s*¥&se»?HKEH3 n * 4 
Ri8«©»Jfe®2©**IB«c*^^-A|feftilH 
3#E!B3ft. C©*.«H2©±#«ttB«C4tf^r, £ 
filds*¥ft*»"CB3£E«$^'C^*. 
4«B3 J:0©B^^-^3A©B«{tfi*. RISK© 
^Bi© 2 ©inters o r KK * fc« 5 > ^ a ccStt 3? r 

^® 2 *mm zMxmm&ft&t % t . shkmk 

©««*flA^*« 1 ©Jfeftfrl* B©B0 K»#tt«cH 
fiT^Ciift-5. tot, ^©^Ir^WIBftttttfea** 
8ft ftW?tt**»HaW» 8n*„ 
[0015] *»W«c*Jt»"C. «»WI*^-*Ctt, 
^m^©^^fSJAi, »iE©WI»H©ittit»ftt© 
£ft (MM) 0 (HIM) *»0' £9*#<8 0- fit 
Tt**C4*«B*U<, 5' W±7 0* «TC**C 

ttc<<, *n*ftsi*r4»«ftttttttsfe»«s^ 
«c<^. ^/c e*«*#-r«i, «*»iB©«i«W9ii 
Bt**««c»r*(4«A**«Ti/'co*t». *-r^H« 
*sn^*ti/^-r<ft*. 

[0016] Hstc^-r^^K. aa*©ift«* 

^A^:, »«l©SBK«HlA©ttH**B©H0«c« 
MU©tHK«ffi 1 A±©«jS*cteW*ttin^^ HJUCi 

aas«BBi A©ffi»*isii©SEft*^o- «±3o- a 
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1 A±©&ftfcfcW***l*** MUD**** h 

CO r»j Kft<5C4KJ:0ft-r&««M) 

mtWll AO&mftft&W (Sft4>*W3iO tit'. 

**BB«^><* c <fc#nrtfe«:ft 10 

[ 0 0 1 7 3 **|B«:4si»rtt, »«J«»Src«fc9*£ 

i*b*i*b fmwmtw** 

«W«tt* I »*b<m^tiS. JWttttJ:9»«tSt 
JW«HSBff-»"C*«* 

■ctt, iHHcecro, . H, »©^**au-chjc 20 

[0018] J: SW^ttS**®©** 1 

gK:*$l>T . »^tta*»B©*8MKtt 0 . 1-50 

r«Tr**C*##*L<. 5xiO- ! TorrHT 

jtr&MjM>6. 3 0-^1 00 0nm*W*l/<» W*c 
50-50 0^ m**»* U>. H^tt^WJB^IBW* 5 

IWKM. 
[0019] ^64dJ:C;i7ti. 
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^S3t#B©ttttfeS». H7 CC^T a <b b ©Tft©* 

iw, (H7©x#fii) mc&a (l 

[0 020 ] ftKtSA 5 *c J:SII^IBlja*©»SL4:Ri± 
U 4fctt^BjB*©*Slfiltt©fiT*IK±br, MTF 

(■ftosaieaHK) z&<tztc#>ic\z. skua 

■etil-5 0 amflg* s <t<, »tel^3'0mn*W* 
U>. &*. H6. B 7 «c^rtH«SA«tttt«^«c 

r»ft<> i/c »**H^#cc*>/t->r-s©»** 

Utt-S©** 3 T* *iBB6 ft l>. 

[0 02 U Hsu. **w©«a#ttK:«ii*sn 
w«aaflaaft-' < * ju©A#tt«ft w & l , 7 

mm, 8tt*^— fr, 9tt&Ja#rSJlT'£>*. © 

y*-#*-F7 -f JbA*©^^^» ^7 ^ Jl/A, 7 
= jl^A, 7JU^^^A-v^^v^A^#. 0c. ^ 
Id. ^DA^O^JS5^-h^W6n^. 

fcttl 0 0Mm^5mm**ff*l/<, Wftt^Wtt* 
»CC2 0 0mn^2min*W*l/l». Cti6©S^ 

WcaB4L-CfcJ:l>. «B&t/telUW« 
^^tcli^<bUTffl^ft^gIi^w:±«)^>^, 

[0 02 2] ^.BM 7 tt. »^ttK*»JB 4 Sr^HttK 

C(Di^lS®7«, BSO^^tCftBJfWO^U'CW 
^1t»*#»4K:»|8|i'r4J:^«cKW-C«)J:i»l/, «B 

**f*B±«:««0"C*)J:t>. 
[0 0 2 3 3 ffiKB 7 «rfiB«r$B9 *^Ur»W*« 
att»BB7©«SEtt»il/Ttt. 



PET, mW)7*KU>. #*)&itV- 

jus<D«««m tsmmi h n*. * ■> *■ -f 

^33 0nra-2. 6 um©«M5ffl?8 0K«±® 

^^l^ilSifi^^^-r. S6*C» ff§IJI7CDfi®fc:> M 
gF, *©^tt±»*Hfir*± t W^Bfitete-fctft* 

<r*«l*t>*f)»*U*. ffS»©/«&. 50-5 10 
OOOvmWK, 00-3 000 umtfi&VVi 

[0024] &M® 7 «r«t/^tt«*l*J84 ±«CjS«SW 

K #«jx*u> 4 £{ttrx'j? ? x *-fo 
Sc<t#T-#*. c<DffsIlI6tt, 3£«f&. 
?*';>^&^«:<J:D* SiC, S i 0 2 , S i .N, A 20 

£L<. l-5 0nm#<fcW£U>o 

*S. WftKtt, CaF I (HflWl. 23-1. 2 
6), Na, A1F, 0!*r*l. 3 5) . Mff F 
, (fflft* 1 . 3 8). S i 0, (flff* 1 • 4 6 ) ^ 
fr*>fc£Ji ; x*y-;i/ (JH*f*l. 3 6), 

(JMt*1. 3 3) » i/i^i-f^ (TO 30 

*i. 35) momft&bKZfai 

6 6 H ; JI£IB^©<fc 9fclB»W*JI 

l*Jl£JBJWff*U>. C<Dt§£, <&JEeffr^J§9(DJf$ 
ti, jl&O. 0 5-3mmr*^>o 
[0026] «Jffi*f*W9 tt. 81«M4 
UXl<>i>C±t)W£L<* ^t, f&»^JI9#yfc{* 

TO^19^rCaF l , Na 3 A I F, , MeF, , S 

io, mzm^xmmmi oftmtcmitc®$tctt> m <o 

[0 02 7 ] ffiSS 7 *»^1t**»IB4 *C»UrBB« 
«al>TffiK-f 1 iff KB 7 iOW 

©JP3«±t**C U>. 50 
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[0 02 8 ] *JW(Cfet>-C r«^it»*#j £1*. it 
iTKDft* fcttiSx* $ hfcaic, * 

A@) saojfei/cttsx^^^-jkwaojia 
<cffl*»e>w, *w«» («ra»*§) 

-rmmttftiit L < . 00n mfil-b 1 /i mWT 

u>. 

[0 02 9 ] *«BST*«^tt**» 

( 1 ) 1#0aB34 8-8 04 87 *£MKGtt<DB a S 0 
« : A, (/c/a. Att, Dy. Tb. TmO*ft< 4 
Ui^lU xttO. 00 1^x<lWo^ifct 

( 2 ) 49BHP34 8-8 04 8 9#^tC§filR<DS r S O 
« : A. (fcEU At*. Dy. Tb, Tm©*ft<4 
fcl«*«IU xttO. 00Ux<l^*«fct 

) xmztix^zmftfo. 

(3) «fPBB35 l-2 98 8 9#^««:gStt©Na, S 
0« , CaSO« , BaSO, ^tcMn. Dy, Tb£> 

*a < t *> i 

(4) 4$HB35 2-3 04 8 7#4^RCCiB»OB eO. 
L i F. MeS0 4 , CaF, ^om3fcf*. 

( 5 ) 1MIIB5 3-392 7 7#4>««:gB«©L i , B 

4 0 7 : Cu. Ag*OK*». 

[0 03 0} (6) OTDS5 4-47 8 8 3#&*RtCiB 
TOLi 2 O- (B, O, ), :Cu itctib, x\Z2 
<xZ3*mtcTmZBkt. ) . Li, 0- (B 
, 0, ) , :Cu, Ag (fcfc'U x«2<x^3$:^ 

( 7 ) *@«f»» 3 . 8 5 9. 5 27 #0J)!i§K:ie^O 
SrS:Ce. Sm. SrS:Eu. Sm, La, O, 

5 : Eu. Sm, (Zn. Cd) S : Mn. X (fc/c 
0, Xtt^py>«r*T. ) "CaSti 

( 8 ) 1#P^PS5 5-1214 2*fi*U«:IBIM>Z n S : 
Cu. Pb«*<*. 

(9) «55-12142 ^WCCSBMO-ffl^^B a 
O • xA 1, O, : Eu (tctcbs xttO. 8^x^10 

(10) 15)55-1214 2#^«CCiB»©Htt«* $ M 
, O-xSiO, : A (fc/dU M, Mff. Ca, 
Sr. Zn. Cd, Ba*«U Att. Ce, Tb. E 
u. Tm. Pb. Tl, Bi. Mn©*tt<ifcl««r 

xtt. 0. 5^x<2. StIWtrttW. ) 

[0031] (11) P5 5-1214 2«£tttcEtt 

(Ba,.,.v M&» Ca v ) FX: eEu J ' 
(/c/cl t Xtt, Br. Cl©^dt<ifel«€:*L/, 
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x, y. ett, *h*ft. 0<x + y£0. 6, xy* 
0, lO-^e^xiO-^-l/cm^T, ) t* 

( 1 2 > ■ 5 5 - 12142 #4«RtcSEtt©-«H;*s 
LnOX : xA (/c/cl. Lntt, La, Y. Gd. L 
u©*tt<±M«**U Xtt, CI. Br(D^< 
i4>l««:»U, AW, Ce, T b<D#ft < £*> 1 ffi* 

»u xtt. o<x<o. i zmtctmm. )-c* 

(13) 4#NB3 5 5 - 1 2 1 4 5 -^&*RK:lB3ftD--ft&5S 
# (B 3]., (M, ) . ) FX : y .A (fcEU M, 
tt. Mg, Ca. Sr, Zn. C d<D:i>fc < £ 1 i$£ 

XI*. CI. Br, 1 ©4>fe< £4> IfMrHU 
Att, Eu, Tb, Ce. Tm, Dy, Pr, Ho. N 
d, Yb, Er(D^<ifcli^L/. x, ytt, 0 
*x£0. 6, O^y^O. 2*®tc?$L*&t, ) r 

as n 

(14) *#P*f]0S5 5 -843 8 9 -Jf£$Rfc:iB$tf>-ft&5£ 
#BaFX:xCe, yA (/c/cl. Xtt, C 1 . B 
r, \<0>PK< £4> m££IL, Att, In, Tl, G 
d. Sm, Z r <D'J>t£< tb lflfcflL, x. ytt, 0 
<x^2xlO"\ 0<y^5xiO" , Wct^ 

-r 0 ) -cit asm 

(15) 4€fB9B35 5- 1 60 07 8#&*RKlB$!t<D-Aa 
Mi FX • x A : y L n (/t/cU M, M 

g, Ca, Ba. Sr.Zn. C d<D:4>fr < <t *> l il£ 
Att, BeO, MgO. CaO, SrO. Ba 

0, ZnO. A 1 1 O, , Y 2 O, , L a , 0 3 , I n 
, O, , SiO, , TiO, , ZrO, , GeO, . S 
nO, , Nb, 0> . Ta, 0, . ThO, <0pte<t 
bim^Bb. Lntt, Eu, Tb. Ce. Tm. D 
y. Pr, Ho. Nd. Yb. Er. Sm. Gd©4>& 
<±i>im*WkL. Xtt, C). Br. \<D'Pte<tb 
1H££IL, x. y«, 5x10-^x^0. 5. 0< 
y^O. 2«rMfcr»**-r. ) r*Sft*tf±Sl7C* 

[0 03 2] ( 1 6) 1535 5- 1 6 0 0 7 8^&*RKiE 
ifc<2H&5£*5ZnS : A. (Zn, Cd) S:A, Cd 
S : A, Zn S : A. X. Cd S : A. X (tctcO, A 
tt, Cu, Ag. Au, Mn<ZH>ma>£^U Xtt, 

^ufstm. ) 

(17) #03835 9 - 3 8 27 8.#&ttKIB»M> 
HR5SU) xM 3 (P0 4 ), -NX, : yA 
-tt&ll H M, (P0 4 ), - yA 

(5£tfi s M. NB. -en^n, Mg, Ca, Sr. B 

a, Zn. Cd©5J>fc<£t>l«£*U Xtt, F. C 

1. Br. l©4>&<<tt>l«**U AW, Eu. T 

b. Ce. Tm. Dy, Pr. Ho. Nd, Yb. E 
r. Sb. Tl. Mn. S n (D'ptt < t b 1 

x, ytt. 0<x^6, 0£y£ l£«fcT«*» 



(6) »PW5-2 492 9 9 
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t. ) -casti****. 

(18) ftMB35 9 - 1 5 5 4 8 7#&«KSEK© 
HHStlll] nReXj -iuAX', :xEu 
HMtsSCIV] nReX, -mAX", :xEu. 
y Sm 

Rett, La. Gd, Y. Lu®4>&<£t>l 
Att, Ba. Sr. C a©M< £ *> 1 fit© 
TJl>*»;±a£IB*3IU X. X* tt, F, CI. Br 
©4>ft<ifcia*:*U x. yd ixi0" 4 <x< 
io 3X1 0"\ 1 x l 0* 4 <y< 1 x i 0" 1 

n/mtt, 1 x l 0- 3 <n/m<7 x l O^^m 

(19) W2 - 5 8 5 9 3^&«*Cfctt©-M5£ 
aBaX, • (1 -a) BaY, : bEu" 

X. Ytt, *n*ft. F. Cl. Br. I<D'> 
£<<k4>lffl££U X*Y?#>^, a, btt, 0<a 

<i, i o- $ <b<i o-'tmittVLtskir. ) -ca* 

(20) KfMBS 6 1 -72 08 7 -5f £$RtClfi®c4>— 
20 M, X • aMuX* , • bM m X : c A 

(/c/cl. M, tt, Li, Na, K. Rb. C s <Opt£ 
<tb\m<D7)\<t!*)&U>k3kO, M,,tt. Be. M 
g, Ca, Sr. Ba. Zn. Cd, Cu. N i <D'pti 
<tb\m<D2ffi®&m%$kL> M, i , tt. Sc. Y. 
La. Ce, Pr. Nd. Pm, Sm. Eu. Gd. T 
b. Dy. Ho. Er. Tm. Yb. Lu. Al. G 
a. I n«< <t4> liI<E>31icD£J£££tU X, 
X' , X "tt, F. C 1 . Br. I <D'pt*< tbl f&<D 
^Utfy^mO. Att, Eu. Tb. Ce. Tm, D 
30 y, Pr, Ho, Nd. Yb, Er, Gd, Lu, S 
m. Y. Tl, Na. Ag. Cu. Mg©^<Hl 
*l(D3:IS£glL, a. b. ctt, 0^a<0. 5, 0^ 

b<o. 5, o<c^o. 2^mctu^t a ) vm 

[003 3] *»W«:*jl»Ttt, 7)\>i3 a Y&yt 

40 ti^<Dt^ntt, tOil!!Oa*l*«:<)lt»4Ci*t 

[0 03 4] H9tt*»W<D*ttKJ: OS5[«Sn3ftttW 

§0-H©W^U iotttt«t8»**B. ntt^^ 
ft, i2ttttMMMX!fe'<*Jl'. i3ttaf©»ie*«, 14 

tttt««®»s»^* JH2«t oiMis n/c^^3t^t^ 
uf &*«a*S8B. i5tt*«s«i*Bi4-c*a $ n/c 

«^€:iB«<kUr^'riW4*B. i«*?lft*Bi5CC 

ctciii43nteii*«:*^-rs*^SB. i7i*«^ae 
so ^ 
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&mmt£$i&ioto> h ©tt««»tt9Sii£» b xmt 

tmWSttk^* Alt T * . C ©Alt b fctti*Rtt 

*©x*jb*-3W«sn, »«»»:»*©««*#* 

tettflM" *©r . c ©3lHt**WillflW*W&«*0 
*«^»Bi4r#Bajjiu s^eistcj:oriim 

(003 5 ) OT, 3 6*C^{*W3tcHife^ltCOl>"Cra 

ftl>. 

^^lOOmmXl 0OmniT\ SB^WfrttT^S 
9. lxiO-'Tor rOT^fi^S 

trfx'2 5 oxi©a«tciin«istifcS«i **¥fc*B 
■cBjaesu c©S& i pttiKOT i AOT^Wtfc 
UT«®£9*tttt*4 (R b B r : 1 x 1 0' 4 T 1 ) 

huzm&m 1 ©tt*.*B 1 a 

JiSU MR 1 ©8BKBB 1 AttB£tt«#f*B*»fiRL 
tc. /c/cU, atta©ife«#fi)A±, «S©tt»ffB* 

1 Mm. JHJi£#2 5 0 umOm&KWm&iPhftl&Z 

fxx^hct mmx ft tc. c ®wm&$twm±x. . 
%m u naawxto bb*t*b &tbx#*xu 
*6&&«nBM»*r. ww^^oH^i 

[0036] CSWM2) H2KmT«fc5K:, 
£ in»©»^tt»*ttfeWa> ft 2 £B3£S2g 

U C©3iS«Sl2©±*«fiai«:*J^'C. 30fcMl£EI 
tt^ttfii £?MMirticM»T*©**fcfcttaftl§l# 
iagB€:*^K:oraRr#4«fc^«:i31tl//c, »El£ 

tr - A oc J: D ff&B 2 *3Wt S -tt r 9KUM; 

fc. fc/cl, «ft0tt45* tCSHgUc. »6n/c«^ 
tt»**lB J: 0 «R b tc t C b , KM a 

©¥#3# 7 m m » tt« b © I I urn, HMifi 2 5 
0 u m ©HUH fc&ttMAfr 6»ffi d tir l ^ C i *W8 

rait, etfiomii tmmcbxm®mism&''<% 

[003 7 ] (jlttW3] B3*C7*-rj:5fcc. XtkMl 
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iH«©»§tt«**t*t4^6tt-&»*i8i2 ^i^ieg 

u c©»jffejS2©±#«H4acctei»-c, jatwita 

tt©a«i 4ttafflrttctec^r*©**«:tew^ffii»* 
[6jB^*'C>tcLraRrt^J:^(cffilgUc. BC1* 
£Kffi»*l6J B £ LXtifflWftX SRS Mtlfih* 

0, fifi 1 ©SHBtra 1 A<c»*tt»iB*»*r»*b 

/Co fc/cu JM0«4<r KRBi/fc. »e>ftfc»£ 

10 oW8tfm, •♦Hb© 5 P**si 1 Mm. BJB#2 5 
0 m m©«Wtttt««»*»ft«rt3*i'CC>*C i*WB 

ixFmmi£mmt[sxmmmm&>i* 

[0 03 8 3 CS6feW4) H4fc^\fc5fc. H*feW 1 
tRIB©IWtt«*<W«*fr6tt*nB«©WBB2 
*^a«»-cB3EEB-r&t*K: % RSK©BKB2© 
*ftaK«+tf-A***W3*EBU C©^.».2 

©±*Maa*ctec s r, Mfti <tpii©gt5i^7K¥ 

JSc35»rB3EiBBl//c. B-T-hr-A»4ilB3 J:0©« 
20 T-t'-A3A©P^iig4r. RBtt©»ifeB2©StCffl 

orli:X«:^Jij$#r^^2 4«»s-sr«SttlE*» 
l ©**i»ffi 1 AtcB^149*#B*»fiRl/ 

ttfi^ttB^BT-BaMltcJrOBRLfciC^, »sa 
©W8/im ( ««b©W*«l 1/im, Bff*«2 5 
0 u m<D\mmWM¥mfr h\m ZtiX\.*hC£ tm& 

x&tt. urmmmi £m»Ki>ximm&fm#>** 

[003 9] Ctt«Wl ) Ell 0(c^-TJ:5tc. ^ife^J 

30 i <b mmim&mftitttftfr ^> ft snR^B 2 £H£i2 

SO, c©*JEB2©±#«ffiB«:fc^r, ^»l<!: 
P*i©S« USA 6 #4 0' i&Sffi&BWcfc^T 
B(Sr«racir>J:5«cBSBE«l/fc. «^-AKJ:0* 
JIB2 tnB6S*TiWRI**»*l/. *« 1 ©WWB 
lAKl«§tta*i*B«:^fiRUfc. »6*lfc«£ttB* 
ftB*B+B»B«cJ:0aniOfcic5. BBa©^* 
3^6 Mm, Hb<D?^2 6 Mm, 1^11^2 5 0 Mm 
©ME^BKttft^ 6«J«SftTl»SC£ *««Br * 

40 «Wtl/ftl. 

[0 04 0] Ci:b»2 ) m 1 1 ^C^-r J: ^ K. 

1 1 HB©!l&ttS%fl4ttl4> ^> ft & 3KBB 2 * BUB 
BU. C©B»B2©±*BttBfc*iir»r. 
MI©Bfi] t^Brtlfctot 4 ^*©**^^*** 

0, 1 Ott9K*B 1 A©**tcfewsffi 

HDS«©BT«:BBLfc. »«1 *Stttt«*filB«:»l 

KB 2 «XB$ b , SB 1 <D®MMW 

50 lACCB^ttSXftB^aLAi. t56tifc«^fi«* 



(8) 
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i o o 4 1 ] mm 

[0 042 ] ftftgtt 10 
»»«i*S»^**«:CTF^i' - h*IWWfc«. 
f^E8 0kVp., <DXm*l OmR (V»frh>**& 
£X'0?m: 1. 5m)»m Ifft 
:7 80 n m, t*— Atl : lOOym) *Ci£ 

jS«ft0SO9£XNI!R CMTF) ftftTO 

[0 043 ) 

tun 







X#|S] 






4 4 


4 0 


HK60J2 


4 3 


4 0 




4 2 


4 0 




4 2 


3 9 


it$50j i 


4 5 


3 5 


Jt«0J2 


2 8 


2 8 



30 



[0 04 4] mifrhWhiPKXStt. ttWOKAIj 



WHP5-2 49 29 9 

14 

[004 5 ) 
[B®tDB&*&SftiJI3] 

[0 1 ) K^ttS*#JB©l8S««rmrHr**. 

[ m s ] jem*^ * b tuoffltt* 9t frt \mmm<o& 

*# A £ ©St * * <D»9§l3Ta 5 . 
[■6] t^J^6tt&«§ttS«W*IKa5«c^ 

[09] ^»i«R»«IS©-«©*«^^l/fcift|li 

[010] 1 <DI&Wmx$>Z>. 
[011) tfc««2©KWH-C*4. 
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[05] 





